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INTRODUCTION 
Before considering the technicalities of 
the treatment of burns, it is important to 
discuss briefly the two most important 
elements we have to meet and manage, 
namely the patient who has been burned 
and the burn wound itself. 
The Patient. Surely a severe burn must 
be one of the most horrifying experiences 
that a human being can endure and survive. 
In only a few cases does nature conveni-
ently obliterate the memory of the accident 
and early treatment, and most patients can 
describe their dreadful experience in detail. 
Added to this mental background of our 
patients are several weeks of treatment 
which is both painful and protracted. 
Patients who have sustained severe burns 
usually fall into two broad groups: (a) 
those involved in an unpredictable and 
unavoidable accident, for example, an 
explosion or being trapped in a burning car 
or room and (b) those unable to help 
themselves escape from injury because of 
age or illness. Thus over two-thirds of 
burning accidents involve those at the ex-
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tremes of life—infants and young children 
who cannot escape in time and the aged 
who may have a hemiplegia or heart con-
dition preventing them from helping them-
selves. Added to the helpless group are 
those rendered temporarily helpless by 
drugs such as those who have barbiturate 
overdosage or the alcoholics who set fire 
to their bedclothes as they "pass out". The 
insane and the stupid who simply do not 
realize their danger complete the picture of 
those sustaining burns. 
From this it is clear that many of our 
severely burned patients are those unable, 
from age or infirmity, to avoid injury. 
This must be paramount in our mind 
during treatment because, for the same 
reason, they are often unable to co-operate 
fully and to help themselves in recovery. 
The Burn, The skin burned may not be 
completely destroyed, so that spontaneous 
regeneration can occur from the deeper 
epithelium remaining. This is referred to 
as a superficial burn and healing is complete 
within three weeks leaving a skin surface 
of almost normal structure. For a few 
weeks this healed skin may be reddened and 
somewhat less mobile than normal skin. 
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When the whole epithelial structure of 
the skin has been destroyed, the burn is 
termed deep. 
This simplified classification of only two 
depths of burns has replaced the more con-
fusing numerical terminology of first, 
second and third degrees, and has the 
obvious advantage of describing the burn 
and implying its treatment. Thus the 
destruction of the whole skin in deep burns 
indicates that the spontaneous regeneration 
seen in superficial burns is impossible and 
some other method of healing must occur, 
The granulating surfaces left after removal 
of the sloughs of a deep burn can only be 
very slowly healed by epithelialization from 
the edges if untreated. The principle of 
skin grafting is to supply the missing 
epithelium. 
The surgical management of burns falls 
easily into three phases and the role of the 
physiotherapist may conveniently be con-
sidered in the same three phases, namely 
(a) the resuscitation phase, when the 
emphasis is on fluid replacement; (b) the 
pre-grafting phase, when the burned area is 
prepared for skin grafting and (c) the post-
grafting phase when restoration of function 
is the aim. In each phase I propose to 
outline the principles on which the surgical 
care is based and to indicate how the physio-
therapist can best assist with both the 
retention and restoration of function. 
T H E RESUSCITATION PHASE 
From the time of burning there is a 
rapid and often massive loss of fluid and 
electrolytes into the tissues about the burn 
and from the surface of the burn itself. In 
extensive deep burns massive destruction 
of red blood cells also occurs so that the 
patient suffers, as it were, the effects of an 
additional severe haemorrhage. Intravenous 
replacement of the calculated losses is 
usually completed in 48 hours, after which 
nutrition is sustained by supplementary 
feeding through an indwelling intragastric 
tube. 
When shock is controlled the burn is 
considered. Control of infection is best 
achieved by keeping the burn dry so that 
areas which can be left open are allowed 
to dry by evaporation and those not con-
veniently exposed are kept dry by generous 
absorbent dressings. In general the trunk, 
perineum and face are exposed and the 
limbs are dressed. Whichever method is 
used, the part is immobilized for the first 
week to allow resolution of the acute inflam-
matory phase. 
The physiotherapist is clearly at a dis-
advantage in this acute phase and in fact 
she should concentrate treatment on breath-
ing exercises in view of the enforced recum-
bency and the indwelling intragastric tube. 
Most patients with burns exceeding 50% 
of the body surface will not survive this 
first week. 
T H E PRE-GRAFTING PHASE 
If the depth of the burn can be estimated 
and the area of deep burn determined pre-
cisely, it may be surgically excised and 
grafted in one operation. Such a procedure 
saves the tedious piecemeal removal of 
sloughs in the ward and obviously greatly 
shortens the pre-grafting phase. Unfor-
tunately surgical excision of only a few 
burns is possible at present, being (ontra-
indicated by active infection or uncertainty 
as to the depth of the burn. Hence most 
deep burns are allowed to become demar-
cated and to separate spontaneously leaving 
a granulating surface which, when clean, 
will support split skin grafts. 
The dangers of this granulating phase are 
both general as well as local. The loss of 
fluid, protein and electrolytes from an 
extensive granulating surface may be equal 
to a large meal lost each day and in a 
patient already debilitated, anorexic and 
unable to feed himself, the need is clear for 
continued supplementary intragrastic drip 
feeding. Static muscle contractions help 
lessen this catabollc loss. Infection of a 
granulating wound, if uncontrolled, may 
not only impede healing but also enter the 
blood stream and lead to septicaemia. Sep-
ticaemia accounts for nearly half the deaths 
from burns and patients we have thought 
to be making good progress over three or 
four weeks have become comatose 
overnight and died, usually from Ps. 
pyocyaneus infection. Finally, contracture 
of the wound and its resulting scar is 
inseparable from the granulating phase. A 
wound six inches across will shrink despite 
split skin grafting to a scar half as wide. 
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This process in the middle of the back 
or abdomen is of no consequence, but on 
the face or in the region of joints on the 
limbs it is catastrophic. On the face, the 
eyelids, nose, ear and lip may be distorted, 
often bringing new dangers such as 
exposure ulcers on the cornea. On the 
limb, joint mobility is impeded and func-
tion lost. Tension in these already tight 
scars is only increased by attempts to move 
these joints resulting in rupture of the scar 
and often chronic ulceration. Correction 
of contractures resulting from burn scars 
is an important function of plastic surgery. 
In this operation new skin is grafted to 
the area where it has been lost and the 
contracture is thus corrected. 
During the period of granulation, joint 
movement should be maintained up to the 
day of grafting and resumed as soon as 
the graft has taken so that at least the 
subsequent contracture when corrected will 
leave a normal joint Periarticular 
adhesions occurring early in the granulating 
phase can become permanent and, being 
uncorrectable by the relatively simple 
expedient of secondary skin grafting, may 
leave a severely crippling disability. This 
is where the now famous saline bath tech-
nique has its most important use. Used 
originally as the least painful method of 
removing adherent dressings from exten-
sive raw surfaces and to provide a con-
venient means of thoroughly cleansing these 
wounds, the saline bath, or arm bath, or 
leg bath, also provides the best opportunity 
for movement of limb joints, unimpeded by 
dressings in a warm relaxing environment 
with the hydrostatic support of the water to 
lessen fatigue. 
As the objective is to retain rather than 
to regain joint movement at this stage, only 
a few movements of each joint are neces-
sary daily provided these are completed 
through the v/hole range for that joint 
This is perhaps the main disadvantage of 
the exposure treatment of burns for the 
protective crust must remain intact to be 
effective. Once it is cracked suppuration 
may occur on the burn surface deep to the 
crust and extensive abcesses may form. 
Immobilisation of the burned part for three 
weeks is thus usually necessary. In 
children this may not have any detrimental 
effects but the small joints of adults' hands 
can suffer permanent periarticular adhesions 
if granulation tissue proceeds unchecked 
about them for five or six weeks. 
Before leaving this healing stage of burns 
one point should be stressed. Speed is of 
the utmost importance in performing all 
forms of treatment of burned patients. As 
we have seen, they are in a precarious 
emotional state when even the bravest is 
readily reduced to tears. The protracted 
period of cleaning up burns for grafting is 
full of minor painful details of feeding, 
' "panning", intragastric and intravenous 
therapy with the result that the regular 
ordeal of dressings is usually enough to test 
the strongest. Therefore we stress the 
importance of having everything ready for 
the dressing so that the handling of the 
patient is reduced to a minimum. Joint 
movement is similarly distressing. I feel 
that it is important that the physiotherapist 
has first priority in treatment with the bath 
before the wounds are cleansed and dressed. 
Thus the patient is still fresh and co-
operative enough to perform the joint 
movement satisfactorily and is not recover-
ing from the wound toilet. The physio-
therapist must be at hand to move in quickly 
and go swiftly through the gentle movements 
in a few minutes. Even with extensive burns 
the whole programme, including dressings, 
should be completed and the patient settled 
back in bed within half an hour if possible. 
This accomplished, the patient will look 
forward to the daily routine with pleasure 
rather than with terror. 
One danger of saline baths must be 
mentioned. Secondary haemorrhage is not 
uncommon from the superficial veins which 
lie exposed in the open wounds. Because 
the hand or the trunk is immersed in warm 
saline the patient will not feel the fresh 
blood, and the veins being dilated bv heat, 
severe blood loss can occur rapidly in these 
circumstances. Direct pressure with the 
fingers and elevation of the limb is enough 
to arrest this bleeding and a firm dressing 
should then be applied. 
T H E POST-GRAFTING PHASE 
When split skin grafts are applied in 
postage stamp size to a burn, total healing 
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is usually completed in about ten days. Even 
before this times the general condition of 
the patient reflects the improved local state 
and morale is noticeably higher. During the 
period following the grafting operation the 
part is immobilised, but once healed active 
movements may be resumed. Resisted 
muscle exercises rapidly restore bulk to the 
limb and active joint movements are rapidly 
regained. 
Blistering of the grafted area, most 
commonly of the new epithelium between 
the grafts, is a warning that some part of the 
physiotherapy is being overdone. The 
blisters may be serous or, more important, 
blood-filled. There are four possible causes 
of blistering to be watched for, 
i. Excess local tension during joint 
movements. This is common enough, even 
with active exercises, particularly across 
the dorsum of the fingers and in the cubital 
fossa. After consultation with the surgeon 
it may be regarded as safe to continue with 
a more limited range of joint movement. 
2. Friction from rough handling. Lano-
line is useful as a lubricant in recently 
healed or grafted areas as a supplement to 
mobilisation and with light massage it 
rapidly assists the softening of wrinkled 
areas. 
3. Heat. The thin epithelium is rapidly 
lifted by any rise in the surrounding 
temperature much above body heat. For 
this reason the part is protected from 
direct sunlight and the actual application 
of heat as by lamp or wax baths is not 
encouraged. 
4. Gravity. This is the most potent cause 
of serious blistering and usually produces 
hsemorrhagic blisters. The way in which 
gravity can be a danger is readily under-
stood when we realize that the graft or 
the thin epithelium over the recently healed 
areas has little tensile strength of its own 
and it cannot support the pressure of the 
blood within the capillaries as effectively as 
the intact skin of the limb. Thus if a part 
such as a hand or a leg is allowed to hang 
down, the hydrostatic pressure within the 
capillaries is raised beyond the support of 
the covering of the epithelium. The fine 
capillaries rupture and blisters result. It 
is therefore important that the leg should 
not be dependent without crepe support nor 
until the new epithelium has regained some 
tensile strength of its own. A "routine of 
hanging" is used. The first requisite is 
that the area is completely healed. Any 
residual ulcer is liable to further exudate 
and to delay in healing if "hanging" occurs 
before it is epithelialised. The limb is then 
"hung" for short periods perhaps a minute 
with full crepe support from the toes to 
the knee (in the case of a leg). It is then 
returned to the horizontal position and 
inspected for any cyanotic or hsemorrhagic 
areas. If these are present then "hanging" 
is postponed until the cyanosis has disap-
peared, which may take three or four days. 
If no colour change has occurred the period 
can immediately be lengthened to three or 
five minutes, with crepe support, after which 
it is inspected again. It is usual to "hang" 
the limb until cyanosis is just detectable 
but there must be no hsemorrtnge. In this 
way some improvement is expected in the 
local tissues each day under the stimulus of 
the "hanging". When it is found that the 
wound remains unchanged although the 
limb is "hanging" for fifteen minutes the 
patient may begin to stand again starting 
with half to one minute and working up to 
fifteen minutes. Not until the patient can 
stand and walk for fifteen minutes and 
knows how to bandage the limb satis-
factorily himself is he really fit to be 
allowed out of hospital. Once at home the 
fate of the grafted area remains entirely in 
the patient's hands and the educational 
period in hospital is therefore of vital 
importance. Some degree of aftercare 
lasts for six to twelve months after any 
extensive grafting on the leg, the patient 
being warned that crepe support will be 
necessary for at least three months. 
With burnt hands the superficial burn is 
little problem as healing is procured in two 
or three weeks. Lanoline is applied to the 
burnt areas and a full range of movement 
is expected to be regained rapidly. When 
grafting has been necessary the danger of 
blistering is again ever present with tension 
over the dorsum of the joints; heat and 
passive movements are to be avoided and 
supervised active exercises are the main-
stay of treatment. Splinting on the whole 
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is not necessary except to correct mal-
position of the metacarpo-phalangeal 
joints. If these have become hyper-
extended during the period before or 
after grafting, it may be necessary to flex 
them. In this case usually two plaster slabs, 
a shorter volar and a longer dorsal slab, 
are required. Usually it is necessary to 
apply these only at night and to encourage 
active useful movements during the day* 
The later surgical treatment of deformities 
associated with burn scars is mainly the 
correction of contractures by the intro-
duction of new skin and the arthrodesis of 
permanently deformed joints. 
SUMMARY 
The psychological trauma of a severe 
burn is emphasized as an important factor 
influencing the management of patients 
suffering from burns. The treatment of 
both superficial and deep burns is con-
sidered in three phases; the phase of resus-
citation, the phase of preparation for skin 
grafting during which granulation takes 
place, and the phase following skin grafting. 
The physiotherapist's role in the first phase 
is limited to breathing exercises but in the 
subsequent phases the chief considerations 
are the maintenance of joint mobility and 
the gradual restoration of function. 
